Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.041; wR factor = 0.118; data-to-parameter ratio = 13.9.
In the title compound, C 19 H 15 ClO 3 , the dihedral angle between the naphthalene ring system and the benzene ring is 72.06 (7) . The 4-chlorophenyl group and the carbonyl group are almost coplanar. An intermolecular C-HÁ Á ÁO hydrogen bond is formed between an H atom of the 4chlorophenyl group and the O atom of one methoxy group, forming a zigzag chain along the a axis. Orthorhombic, Pbca a = 6.6033 (3) Å b = 16.0751 (7) Å c = 30.2216 (12) Å V = 3208.0 (2) Å 3 Z = 8 Cu K radiation = 2.21 mm À1 T = 296 K 0.40 Â 0.15 Â 0.10 mm
Related literature

Data collection
Rigaku R-AXIS RAPID diffractometer Absorption correction: multi-scan (ABSCOR; Higashi, 1995) T min = 0.617, T max = 0.801 54984 measured reflections 2919 independent reflections 2453 reflections with I > 2(I) R int = 0.032 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.118 S = 1.11 2919 reflections 210 parameters H-atom parameters constrained Á max = 0.13 e Å À3 Á min = À0.33 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x þ 1; y; z.
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004); program(s) used to solve structure: SIR2004 (Burla et al., 2005 ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97. thalene (Nakaema, Watanabe et al., 2008) . As part of our ongoing studies on the formation reaction and structure of the aroylated naphthalene derivatives synthesis and crystal structure analysis of the title compound, (I), were performed. The title compound was prepared by electrophilic aromatic aroylation reaction of 2,7-dimethoxynaphthalene with 4-chlorobenzoyl chloride.
An ORTEPIII (Burnett & Johnson, 1996) plot of (I) is displayed in Fig. 1 . In the molecule of (I), the interplanar angle between the benzene ring (C12-C17) and the naphthalene ring (C1-C10) is 72.06 (7)°. The carbonyl group and the 4-chlorophenyl group are almost coplanar [O1-C11-C12-C17 torsion angle = -4.4 (2)°].
In the crystal structure, the molecular packing of (I) is mainly stabilized by van der Waals interaction. The molecules of (I) are aligned consecutively in stacks along the a axis ( Fig. 2) . Adjacent 4-chlorophenyl groups are exactly parallel, and the perpendicular distance between these planes is 3.660 (1) Å ( Fig. 3) . Figure 4 shows the herring-bone packing of the naphthalene ring in the crystal. The crystal packing is additionally stabilized by intermolecular C-H···O hydrogen bonding between the methoxy oxygen and a hydrogen atom of the nearby 4-chlorophenyl group of the adjacent molecule (C13-H13···O3 i ; Fig. 2 and Table 1 ).
Experimental
To a solution of 4-chlorobenzoyl chloride (77 mg, 0.44 mmol) and AlCl 3 (64 mg, 0.48 mmol) in nitrobenzene (1.0 ml) was added a solution of 2,7-dimethoxynaphthalene (0.40 M in nitrobenzene, 1.0 ml, 0.40 mmol) drop-wise at 0 °C. The reaction mixture was stirred for 6 h at 0 °C and immediately poured into H 2 O (10 ml) and CHCl 3 (5 ml). The aqueous layer was extracted with CHCl 3 (3 × 5 ml). The combined organic layers were washed with aqueous 2 M NaOH (3 × 20 ml), brine (3 × 20 ml), and dried over MgSO 4 for overnight. The solvent was removed in vacuo and the crude material was purified by recrystallization from hexanes to give the title compound as a colorless platelets (m.p. 394.5-394.8 K, yield 102 mg, 78%). 7, 159.0, 155.0, 139.7, 136.5, 133.0, 131.3, 130.8, 129.7, 128.8, 124.4, 121.1, 117.1, 110.1, 102.0, 56.2, 55.2; IR (KBr): 1667 , 1628 , 1587 , 1575 , 1513 , 1278 , 1241 All H atoms were found in a difference map and were subsequently refined as riding atoms, with C-H = 0.93 (aromatic) and 0.96 (methyl) Å, and with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of (I), showing the atom-labeling scheme and 50% probability displacement ellipsoids. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0117 (7) −0.0028 (6) C11 0.0539 (9) 0.0465 (8) 0.0711 (10) −0.0030 (7) −0.0005 (7) −0.0041 (7) C12 0.0574 (9) 0.0442 (7) 0.0611 (9) −0.0014 (7) −0.0045 (7) −0.0021 (6) 
Figures
